Observation by Real-Time NMR and Interpretation of Length- and Location-Dependent Deamination Activity of APOBEC3B.
Human APOBEC3B (A3B) deaminates a cytosine into a uracil in single-stranded (ss) DNA, resulting in human cancers. A3B's deamination activity is conferred by its C-terminal domain (CTD). However, little is known about the mechanism by which target sequences are searched and deaminated. Here, we applied a real-time NMR method to elucidate the deamination properties. We found that A3B CTD shows higher activity toward its target sequence in short ssDNA and efficiently deaminates a target sequence located near the center of ssDNA. These properties are quite different from those of well-studied APOBEC3G, which shows higher activity toward its target sequence in long ssDNA and one located close to the 5'-end. The unique properties of the A3B CTD can be rationally interpreted by considering that after nonspecific binding to ssDNA, A3B slides only for a relatively short distance and tends to dissociate from the ssDNA before reaching the target sequence.